ATP-dependent regulation of flagellar adenylylcyclase in gametes of Chlamydomonas reinhardtii.
Adenylylcyclase activity in the flagella of gametes of Chlamydomonas reinhardtii was inhibited by prior incubation at or below 30 degrees C in the presence of ATP. This decrease did not occur in the absence of ATP, in the presence of the ATP analog 5'-adenylylimidodiphosphate (App(NH)p), or in the presence of ATP plus the protein kinase inhibitor staurosporine (2 microM). If ATP treatment was performed in the absence of an ATP-regenerating system, activity initially declined and subsequently recovered. Incubation of flagella at 45 degrees C in the absence of ATP or incubation at lower temperatures in the presence of either App(NH)p or staurosporine both increased adenylylcyclase activity (over 10-fold) and blocked subsequent ATP-dependent loss of activity at 30 degrees C. This heat-induced activation was prevented by the presence of ATP plus an ATP-regenerating system. Incubation of flagella with [gamma-32P]ATP followed by gel electrophoresis in sodium dodecyl sulfate indicated the presence of endogenous protein kinase and protein phosphatase activities. These data suggest that the flagellar adenylylcyclase in Chlamydomonas gametes is inhibited by phosphorylation and stimulated by dephosphorylation. This mechanism for regulating adenylylcyclase may underlie the rapid increase in cyclic AMP that is induced by flagellar adhesion during fertilization in Chlamydomonas.